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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a digital camera, and in 
particular to a digital camera that generates an intermediate 
image having a resolution between an original image and a 
thumbnail image. 
Description of the Related Art 

A digital camera stores, in a storage medium, an original 
of an image in which a subject is photographed. In recent years, 
there have been many digital cameras that include a liquid crystal 
monitor for verifying images and that display preview images 
immediately after photographing. Thumbnail images that have a 
lower resolution than original images are suited for easily 
displaying images in a short time on such a liquid crystal monitor. 
For this reason, it has been common to store, in the storage medium, 
compressed data of the thumbnail and the original of the 
photographed image as a single file. 

However, when the pixel number of a photographing sensor 
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such as a CCD or a CMOS is large, the resolution of the thumbnail 
image has been insufficient for verifying the photographed focus . 
An intermediate image having a resolution between the original 
image and the thumbnail image is effective for achieving this 
obj ect . 

However, the problem arises that the photographing 
interval becomes long when an intermediate image that has a higher 
resolution than a thumbnail image is generated and stored in the 
storage medium per photographing. This is because, in order to 
generate and display the intermediate image after photographing, 
the next photographing cannot be carried out during this 
processing, and it takes a long time until preparation for 
photographing the next image is finished. 

SUMMARY OF THE INVENTION 
In order to solve the above- described problem, a digital 
camera of a first aspect of the present invention comprises: a 
photographing component for photographing a subject; a setting 
component for setting whether or not generation of an 
intermediate image is to be carried out; an intermediate image 
generating component for generating, when intermediate image 
generation is set by the setting component, an intermediate image 
having a resolution between an original image and a thumbnail 
image; and a storage component for storing an original image 
photographed by the photographing component and the generated 



intermediate image . 

The digital camera of the present invention presets whether 
or not generation of the intermediate image is to be carried out. 
When it is set that generation of the intermediate image is to 
be carried out, the intermediate image is generated on the basis 
of that setting. When it is not set that generation of the 
intermediate image is to be carried out, the intermediate image 
is not generated. That is, the user can optionally set whether 
or not to generate the intermediate image. When the intermediate 
image is not to be generated, the intermediate image is not 
generated, and because the photographing interval becomes 
shorter, the user can adjust the time of the photographing 
interval . 

When intermediate image generation is to be carried out, 
the digital camera of the present invention may generate the 
intermediate image based on a size, which is set in advance. Thus, 
similar to the above, the user can adjust the time of the 
photographing interval. That is, since the setting component may 
also set a size of the intermediate image, the photographing 
interval can be shortened even when intermediate image generation 
is set. 

The digital camera of the present invention presets not 
only whether or not generation of the intermediate image is to 
be carried out but also presets whether or not generation of a 
thumbnail image is to be carried out. When it is set that 



generation of the thumbnail image is to be carried out, the 
thumbnail image is generated on the basis of that setting. When 
it is not set that generation of the thumbnail image is to be 
carried out, the thumbnail image does not have to be generated. 
Thus, similar to the above, the user can adjust the time of the 
photographing interval . 

Thus, the setting can set not only whether or not generation 
of the intermediate image is to be carried out but also whether 
or not generation of the thumbnail image is to be carried out. 
When the user does not desire that the intermediate image and the 
thumbnail image be generated, the photographing interval can be 
further shortened . 

A photographing system which is a second aspect of the 
present invention, comprises a digital camera and a personal 
computer, wherein the digital camera includes: a photographing 
component for photographing a subject; a setting component for 
setting whether or not to generation of an intermediate image is 
to be carried out; an intermediate image generating component for 
generating, when intermediate image generation is set by the 
setting component, an intermediate image having a resolution 
between an original image and a thumbnail image; a storage 
component for storing an original image photographed by the 
photographing component and the generated intermediate image; 
and a communicating component for communicating with the personal 
computer, with the personal computer setting the setting 



component via the communicating component. 

A method for photographing with a digital camera of a third 
embodiment of the present invention comprises the steps of: (a) 
photographing a subject; (b) setting whether or not generation 
of an intermediate image is to be carried out; (c) generating an 
intermediate image having a resolution between an original image 
and a thumbnail image when intermediate image generation is set; 
and (d) storing the photographed original image and the generated 
intermediate image . 

The digital camera of the present invention presets whether 
or not generation of the intermediate image is to be carried out. 
When it is set that generation of the intermediate image is to 
be carried out after image photographing, the intermediate image 
is generated on the basis of that setting. When it is not set 
that generation of the intermediate image is to be carried out, 
the intermediate image is not generated. Therefore, the effect 
is obtained that the user can adjust the time of the photographing 
interval by setting that the intermediate image is not to be 
generated . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a rear view of a digital camera in an embodiment 

of the present invention; 

Fig. 2 is a block diagram showing the configuration of the 

digital camera in the embodiment of the present invention; 



Fig. 3 is a flow chart showing thumbnail image setting 
processing and intermediate image setting processing in the 
embodiment of the present invention; 

Fig. 4 is a flow chart showing image photographing 
processing in the embodiment of the present invention; and 

Fig. 5 is a diagram showing the configuration of an image 
file in the embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
An embodiment of the present invention will be described 
below with reference to the drawings. 

Fig. 1 is a rear view of a digital camera 10 pertaining to 
the embodiment of the present invention. The digital camera 10 
includes a release button 102 that is pressed down when an image 
is photographed, a viewfinder 104 for viewing a subject, a liquid 
crystal monitor 106 for displaying photographed images and menu 
screens, operation buttons 108 for selecting photographed images 
and menu screen items displayed on the liquid crystal monitor 106 , 
a menu/execution button 110 for setting the selected photographed 
images and menu screen items, and a cancel button 112 for 
canceling operations. The release button 102 forms part of a 
photographing component, and the operation buttons 108 and the 
menu/execution button 110 form part of a setting component. 

Fig. 2 is a block diagram showing the internal 
configuration of the digital camera 10 pertaining to the 



embodiment of the present invention. The digital camera 10 
includes a viewfinder unit 202 including the viewfinder 104, a 
lens unit 204, an image pickup element 206, an image signal 
preprocessing unit 208, an audio input unit 210 configured by a 
microphone, an audio signal preprocessing unit 212, a signal 
processing unit 214 for implementing respective processing of 
intermediate image generation and thumbnail image generation, an 
internal memory 216, a memory card socket 218, an MPU 220, a 
mode - switching switch 222, various operation keys 224 including 
the operation buttons 108, an image signal post -processing unit 
226, an image output unit 228, a liquid crystal monitor controller 
230, the liquid crystal monitor 106, an audio signal post- 
processing unit 234, an audio output unit 236, an external 
interface 238 that serves as a communicating component, and a 
power source unit 240. 

The viewfinder unit 202 is used in order for a user to view 
a subject, and the lens unit 204 forms an image of light beams 
from the subject onto the image pickup element 206. The image 
signal preprocessing unit 208 carries out sampling and 
analog/digital conversion of a signal received from the image 
pickup element 206. The audio signal preprocessing unit 212 
carries out sampling and analog/digital conversion of an audio 
signal that the audio input unit 210, such as the microphone, 
receives . 

The signals processed by the image signal preprocessing 
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unit 208 and the audio signal preprocessing unit 212 are sent to 
the signal processing unit 214, where processing such as 
compression, extension, file creation, encryption, and 
decryption is carried out. The processed signals are stored in 
the internal memory 216. The processed image signal may be 
displayed on the liquid crystal monitor 106 via the liquid crystal 
monitor controller 230 that controls the liquid crystal monitor 
106, or may be outputted to an external display via the image 
output unit 228, such as a video terminal, after digital/analog 
conversion and amplification processing has been carried out by 
the image signal post-processing unit 226. The processed audio 
signal may be outputted to the audio output unit 236, such as a 
speaker, after digital/analog conversion has been carried out by 
the audio signal post-processing unit 234. 

The processed signals are stored in a memory card 250, which 
is a storage component, removably loaded in the memory card socket 
218. The signals can be transmitted and received between an 
external device, such as a personal computer 252, and the digital 
camera 10 via the external interface 238, such as a USB or an 
IEEE1394. This processing is controlled by the signal processing 
unit 214. 

The states of the various operation keys 224, including the 
operation button 108, the menu/execution button 110 and the 
cancel button 112, and the mode- switching switch 222 that 
switches the modes of the liquid crystal monitor 106, such as 
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photographing (liquid crystal viewf inder) , image playback, and 
menu display, are sent to the signal processing unit 214 via the 
MPU 220, which controls the signal processing unit 214, and 
reflected in signal processing in the signal processing unit 214. 
The power source unit 240 supplies power from an external battery 
254 to the digital camera 10. 

Fig. 3 is a flow chart showing thumbnail image setting 
processing and intermediate image setting processing. By 
pressing the menu/execution button 110 down, a setup menu is 
displayed on the liquid crystal monitor 106. Processing is 
initiated by selecting, with the operation buttons 108 and the 
menu/execution button 110, thumbnail image setting and 
intermediate image setting items from the setup menu. 

In step 302, it is determined whether or not it has been 
set that generation of a thumbnail image is to be carried out. 
By selecting one of "ON" or "OFF" with respect to an "add 
thumbnail" menu item, it is possible to carry out setting of 
whether or not generation of the thumbnail image is to be carried 
out. When "OFF" is selected (i.e., when it has been set that the 
thumbnail image is not to be generated) , the processing proceeds 
to step 304, where "OFF", which represents that the thumbnail 
image is not to be generated, is set as a parameter of thumbnail 
image generation. When "ON" is selected (i.e., when it has been 
set that the thumbnail image is to be generated) , the processing 
proceeds to step 3 06, where "ON", which represents that the 



thumbnail image is to be generated, is set as a parameter of 
thumbnail image generation. 

In step 312, it is determined whether or not it has been 
set that generation of an intermediate image is to be carried out. 
By selecting one of "ON" or "OFF" with respect to an "add 
intermediate image" menu item, it is possible to carry out setting 
of whether or not generation of the intermediate image is to be 
carried out. When "OFF" is selected (i.e., when generation of 
the intermediate image has not been set) , the processing proceeds 
to step 320, where "OFF", which represents that the intermediate 
image is not to be generated, is set as a parameter of intermediate 
image generation, and the processing concludes. 



Table 1 





Setting Mode 


ON/OFF 


ON 


OFF 


Size 
(Pixels * 
Pixels) 


1280* 960 


960* 720 


640* 480 


AUTO 





When "ON" has been set in step 312 (i.e., when setting of 
intermediate image generation has been carried out) , a menu for 
carrying out setting of the size of the intermediate image is 
displayed. That is, an "image size" (e.g., "1280 pixels * 960 
pixels", "960 pixels * 720 pixels", "640 pixels * 480 pixels") 
menu item including "AUTO" is displayed, and it is possible to 
select any image size from among the displayed sizes (see Table 
1) . In step 314, when it has been determined that "AUTO" has been 
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selected, a default intermediate image size is set in step 318 
(see Table 2) . 

As shown in Table 2, the default intermediate image size 
is preset in accordance with the size of the original image. For 
example, if the size of the original image is "3200 pixels x 2400 
pixels", the default intermediate size is preset to "1280 pixels 

* 960 pixels". If the size of the original image is "2560 pixels 

* 1920 pixels", the default intermediate size is preset to "960 
pixels * 720 pixels". If the size of the original image is "1920 
pixels * 1440 pixels", the default intermediate size is preset 
to "640 pixels x 480 pixels". If the size of the original image 
is "1280 pixels x 960 pixels", the default intermediate size is 
preset to "640 pixels * 480 pixels". 



Table 2 



Original Image Size 
(Pixels x Pixels) 


Intermediate Image Size 
(Pixels x Pixels) 


3200* 2400 


1280 x 960 


2560* 1920 


960 x 720 


1920* 1440 


640 x 480 


1280* 960 


640 x 480 



When an item other than "AUTO" has been selected in step 
314, the selected intermediate image size is set in step 316. By 
displaying the image sizes shown in Table 1 ("1280 pixels x 960 
pixels", "960 pixels x 720 pixels", "640 pixels x 480 pixels") 
on the liquid crystal monitor 106, the size of the intermediate 
image can be selected from among these. Next, the processing 
proceeds to step 320, where "ON", which represents that the 
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intermediate image is to be generated, and the size of the 
intermediate image are set as parameters of intermediate image 
generation, and processing concludes. 

Fig. 4 is a flow chart showing image photographing 
processing. Processing is initiated by pressing the release 
button 102 down. In step 402, the data of the image signal 
photographed by the image pickup element (CCD) 206 is transferred 
to the signal processing unit 214 via the image signal 
preprocessing unit 208. In step 404, the image signal of the 
original image is stored in the internal memory 216. In step 406, 
YC development processing of the original image is carried out 
in the signal processing unit 214. 

In step 407, the thumbnail image generation parameter set 
in step 304 or 306 of Fig. 3 is referenced, and it is determined 
whether or not generation of the thumbnail image is to be carried 
out. When it has been determined that generation of the thumbnail 
image is to be carried out (i.e., when the parameter is set to 
"ON") , the thumbnail image is generated in step 408 in the signal 
processing unit 214. The thumbnail image may be generated by 
sampling pixels at predetermined intervals, or may be generated 
using any image reduction algorithm. 

In step 410, data of the generated thumbnail image is 
compressed by any reduction algorithm such as JPEG, and the 
generated thumbnail image is stored in the internal memory 216 
in step 412. When it has been determined in step 407 that 
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generation of the thumbnail image is not be carried out (i.e., 
when the parameter is set to "OFF") , the thumbnail image is not 
generated . 

In step 414, a header section and a tag section of an image 
file are generated. An example of data configuration of the image 
file is shown in Fig. 5 . An image file 50 includes a header section 
502, a tag section 504, a thumbnail image section 506, an 
intermediate image section 508, and an original image section 510. 
The header section 502 and the tag section 504 represent the type 
(e.g., JPEG, TIFF, etc.), size, content (whether it includes a 
thumbnail image, an intermediate image, or an original image) of 
the image (s) included in the image file. 

In step 416, the intermediate image generation parameters 
set in step 320 of Fig. 3 are referenced, and it is determined 
whether or not generation of the intermediate image is to be 
carried out. When it has been determined that generation of the 
intermediate image is to be carried out (i.e. , when the parameter 
is set to "ON") , the intermediate image is generated in step 418 
in the signal processing unit 214 on the basis of the size of the 
intermediate image set in the intermediate image generation 
parameters. The intermediate image may be generated by sampling 
pixels per interval determined on the basis of the size of the 
original image and the size of the intermediate image, or may be 
generated using a known reduction algorithm by a reduction ratio 
determined on the basis of the size of the original image and the 
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size of the intermediate image. 

For example, if the size of the original image is 1920 
pixels * 1440 pixels and the size of the intermediate image is 
640 * 480 pixels, 1920/640=3 and 1440/480=3, so the intermediate 
image can be generated by sampling 1 pixel at (3-1=) 2 -pixel 
intervals vertically and horizontally. When a reduction 
algorithm is used, a reduction ratio of 1/3 is applied. 

In step 420, the data of the intermediate image is 
compressed by any reduction algorithm such as JPEG, and the 
intermediate image is stored in the internal memory 216 in step 
422 . 

When it has been determined in step 416 that generation of 
the intermediate image is not to be carried out (i.e., when the 
parameter is set to "OFF"), the intermediate image is not 
generated. In any case, in step 424, desired signal processing 
is carried out, the original image is compressed in step 426 by 
any data reduction algorithm such as JPEG, and the original image 
is stored in the internal memory 216 in step 428. 

The compressed data of the thumbnail image, the original 
image, and the intermediate image stored in the internal memory 
216 in steps 428, 214, and 422 are configured to the format of 
the image file 50 shown in Fig. 5 and stored in a medium, such 
as the memory card 250, together with the header section and the 
tag section . 

Because whether or not generation of the intermediate image 
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is to be conducted is determined and, when it is to be generated, 
the size thereof is determined on the basis of the intermediate 
image generation parameter, the size of the intermediate image 
section 508 of the image file 50 shown in Fig. 5 becomes variable. 
For example, with respect to a case where the size of the 
intermediate image is set to be 1280 pixels * 960 pixels, the size 
of the intermediate image section is 0.56 times when set to 960 
pixels x 720 pixels, and the size of the intermediate image 
section is 0.25 times when set to 640 pixels x 480 pixels. When 
setting is carried out so that the intermediate image is not to 
be generated, the intermediate image section 508 becomes 
unnecessary. 

In this manner, the digital camera of the present 
embodiment presets whether or not generation of the intermediate 
image is to be conducted and, when it is to be generated, presets 
the size thereof, generates the intermediate image on the basis 
of that setting at the time of image photographing and, when it 
is not set that generation of the intermediate image is to be 
carried out, does not generate the intermediate image. That is, 
the user can optionally set the size of the image file stored in 
the medium and can adjust the time necessary for the storing. 
Because the photographing interval is proportional to the time 
necessary for generating and storing the image file, the user can 
thus adjust the time of the photographing interval. 

It should be noted that it is preferable for the size of 
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the intermediate image set by "AUTO" to be 1/3 the size of the 
original image. This is because, when the size of the 
intermediate image is 1/3 the size of the original image, the user 
can commonly determine whether or not the image is in focus. 

Although whether or not the thumbnail image is to be 
generated is set in the image photographing processing of Fig. 
4, the present invention is not limited thereto. The thumbnail 
image may also be generated unconditionally. 

Also, when generation of the thumbnail image is to be 
carried out on the basis of the thumbnail image generation 
parameter, the present invention may be configured so that the 
size thereof can be set. In this case, the size of the thumbnail 
section 506 of the image file shown in Fig. 5 becomes variable. 

In this manner, the digital camera of the present 
embodiment presets whether or not generation of not only the 
intermediate image but also the intermediate image is to be 
conducted and, when it is to be generated, presets the size 
thereof, generates the thumbnail image on the basis of that 
setting at the time of image photographing and, when it is not 
set that generation of the thumbnail image is to be carried out, 
does not generate the thumbnail image. That is, the user can 
optionally set the size of the image file stored in the medium 
and can adjust the time necessary for the storing. Because the 
photographing interval is proportional to the time necessary for 
generating and storing the image file, the user can thus adjust 
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the time of the photographing interval. 

It should be noted that the generation parameters of the 
intermediate image and the thumbnail image may be set by the 
personal computer 252 connected via the external interface 238 
and sent to the digital camera 10, or may be preset in the memory 
card 250 and sent to the digital camera 10 when the memory card 
250 is loaded in the memory card socket 218. Thus, the image size 
can be selected not by selecting a size displayed on the menu 
screen but by selecting any numerical value using a keyboard or 
the like, and methods of generating the intermediate image and 
the thumbnail image more detailed setting can be carried out. 
Also, the image file 50 may be stored in the internal memory 216. 
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